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(54) SYNTHETIC RESIN CAP, CLOSING DEVICE, AND PACKAGED BEVERAGE 



(57) The present invention provides a synthetic res- 
in cap comprising a cap body and a circular Inner seal 
projection. The cap body having a top plate and a cylin- 
drical section extending downward from the periphery 
thereof, and a threaded section that engages with a 
thread of the container opening is formed in the Inner 
peripheral surface of the cylindrical section. The Inner 



seal projection fonned on the inner surface of the top 
plate and fits into a container opening. The circumfer- 
ential direction forming angle of the threaded section is 
from eoOfi to 720 e, and the threaded section Is divided 
into a plurality of divided threaded sections at divided 
sedions; and the divided sections are provided at nearly 
equal intervals In the circumferential direction. 
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Description 

TECHNICAL FIELD 

[0001] This Invention relates to a synthetic resin cap 
that Is attached to a container opening amd seals the 
container opening, a closing device using the synthetic 
resin cap, and a container-filled beverage. 
[0002] The present specification is based on a Japa- 
nese Patent Application (No. 2002-57617), and incor- 
porates some of the contents of that Japanese Applica- 
tion. 

BACKGROUND ART 

[0003] Fig. 6 shows one example of a conventional 
synthetic resin cap, in which a synthetic resin cap 41 
comprises a cap body 4 composed of a top plate 2 and 
a cylindrical section 3 extending downward from its pe- 
riphery. 

[0004] The cylindrical section 3 is divided by a hori- 
zontal score 6 into a main section 8 and aTE ring section 
9, which is connected to the bottom edge of the main 
section 8 by bridges 7. 

[0005] A circular inner seal projection 12 fits into a 
container opening, and protrudes fnam the inner surface 
of the top plate 2. 

[0006] A threaded section 40 that engages with a 
thread of the container opening is formed in the inner 
peripheral surface of the main section 8. The circumfer- 
ential direction forming angle of the threaded section 40, 
i.e. the angle from the top section 40a to the bottom sec- 
tion 40b, Is generally set at approximately 540 s (ap- 
proximately 1 .5 times the circumference). 
[0007] In the cap 41 , the threaded section 40 is divid- 
ed Into a plurality of divided threaded sections 42 and 
43 in the lengthwise direction. 

[0008] In the cap 41 , divided sections 44 divide the 
threaded section 40 into the divided threaded sections 
42 and 43, and are provided only at sections where the 
threaded section 40 is formed in two steps. That is, the 
threaded section 40 comprises one long divided thread- 
ed section 42 that is formed in one step, and a plurality 
of short divided threaded sections 43 that are formed in 
two steps. 

[0009] In manufacturing the cap 41 , synthetic resin 
material is generally pressure-molded by using molds 
for outer surface and inner surface, the molded cap 41 
being removed from the mold for outer surface, and the 
mold for Inner surface being peeled away from the cap 
41. 

[0010] In the conventional cap 41 , since the divided 
threaded sections 42 and 43 have different lengths and 
numbers of formation, the strength of the threaded sec- 
tion 40 at the section where the divided threaded setilon 
42 is formed differs from its strength at the sections 
where the divided threaded sections 43 are fomied. 
[0011] As a consequence, when acontainerwhichthe 



cap 41 is attached to has high internal pressure (e.g. 
when the cap 41 has been attached to a container filled 
with a fizzy beverage, or when, after removing the cap 
41 and then reattaching it, the contained liquid has fer- 

s mented, and other such cases), the weaker divided 
threaded section 42 of the threaded section 40 will not 
mesh adequately with the thread of the container open- 
ing, making the cap 41 unable to be attached properly 
and reducing its hemrieticity. 

10 [001 2] Furthermore, since the strength of the thread- 
ed section 40 of the cap 41 inclines in the circumferential 
direction, at the time of molding, and particularly at the 
time of peeling away the mold for inner surface from the 
cap 41 , the cap 41 may become tilted with respect to 

IS the mold for inner surface, applying an excessive force 
against part of the threaded section 40 and causing this 
part to deforni. Whan such deformation has occurred, 
the cap 41 cannot be attached properly and its herme- 
ticity decreases. 

20 

DISCLOSURE OF INVENTION 

[0013] The present invention has been realized in 
view of the circumstances described above, and aims 
25 to provide a synthetic resin cap that is capable of main- 
taining high hemietlcity. 

[0014] The synthetic resin cap of this invention is 
characterized in that it a circular inner seal projection 
that fits into a container opening is formed on the inner 
30 surface of a top plate of a cap body composed of a top 
plate and a cylindrical section extending downward from 
its periphery, and a threaded section that engages with 
a thread of the container opening is formed in the Inner 
peripheral surface of the cylindrical section; the clrcum- 
35 ferential direction fomiing angle of the threaded section 
Is from 600 s to 720 a, and the threaded section is di- 
vided into a plurality of divided threaded sections at di- 
vided sections; and the divided sections are provided at 
nearly equal inten/als in the circumferential direction. 
40 [0015] The synthetic resin cap ofthis invention can be 
configured so that the divided threaded section, which 
is immediately below the divided threaded section at the 
nearest position to the top plate, and the divided a 
threaded section, which Is immediately above the divid- 
es ed threaded section at the farthest position from the top 
plate, are fomied continuously. 
[001 6] The synthetic resin cap of this invention can be 
configured so that a circular opening seal projection that 
contacts an opening edge of the container opening is 
50 formed on the top plate, and, when the synthetic resin 
cap is attached to the container opening, the opening 
edge seal projection Is made able to bend and be de- 
formed in the expanding radial direction until it contacts 
the cap body. 

55 [0017] A closing device of this invention comprises a 
container and a synthetic resin cap that is fitted into an 
opening of the container, the synthetic resin cap being 
characterized in that a circular inner seal projection that 
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fits into the container opening Is formed on the inner sur- 
face of a top plate of a cap body, provided with the top 
plate and a cylindrical section extending downwardf rom 
Its periphery, and a threaded section that engages with 
a thread of the container opening Is formed in the inner 
peripheral surface of the cylindrical section; the thread- 
ed section having acircunrferential direction forming an- 
gle of from 60O fito 720 fi, and being divided into a plu- 
rality of divided threaded sections at divided sections; 
the divided sections being provided at nearly equal In- 
tervals in the circumferential direction. 
[0018] A container-filled beverage of this invention 
comprises a beverage that is filled inside a closing de- 
vice provided with a container and a synthetic resin cap 
that is fitted into an open ing of the container, and is char- 
acterized in that a circular inner seal projection that fits 
intothe container opening is formed on the innersurface 
of a top plate of a cap body, provided with the top plate 
and a cylindrical section extending downward from its 
periphery, and a threaded section that engages with a 
thread of the container opening is formed in the inner 
peripheral surface of the cylindrical section; the thread- 
ed section having a circumferential direction forming an- 
gle of from 600 Q to 720 6, and being divided into a plu- 
rality of divided threaded sections at divided sections; 
the divided sections being provided at nearly equal In- 
tervals In the circumferential direction. 

BRIEF DESCRIPTION OF DRAWINGS 

[0019] 

Fig. 1 is a perspective view showing the schematic 
constJutlon of a first embodiment of a synthetic res- 
in cap of tbB present Invention. 
Fig. 2A is a cross-sectional view showing the entire 
synthetic resin cap shown in Fig. 1 . 
Fig. 2B Is a diagram showing the state when the 
synthetic resin cap of Fig. 1 has been attached to a 
container opening. 

Fig. 3 is a cross-sectional view showing primary 
parts of a second embodiment of the synthetic resin 
cap of this invention. 

Fig. 4 Is a diagram showing a step of attaching the 
synthetic resin cap shown in Fig. 3. 
Fig. 5 is a diagram showing a step of attaching the 
synthetic resin cap shown in Fig. 3. 
Fig. 6 is a perspective view of the schematic con- 
stitution of a conventional synthetic resin cap. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0020] Fig. 1 and Fig. 2A show an example of the syn- 
thetic resin cap of this invention. 
[0021] Fig. 28 shows an embodiment of the closing 
device of this invention, the closing device shown here 
comprising a container, and a synthetic resin cap 1 that 
is attached to an opening 20 of the container. 



[0022] The cap 1 shown here is a type l<nown as a 
one-piece cap, and is composed of a cap body 4 com- 
prising a disl<-like top plate 2 and a cylindrical section 3 
that extends downward from its periphery. 

s [0023] The cylindrical section 3 is divided by a hori- 
zontal score 6 (weaicening line) into a main section 8 
and a tamper evidence ring section 9 (TE ring section), 
which is connected to the bottom edge of the main sec- 
tion 8 by a great number of narrow bridges 7. 

10 [0024] A circular inner seal projection 1 2 fits into the 
container opening 20, which the cap 1 is attached to, 
and protmdes downward from the inner surface of the 
top plate 2. 

[0025] When fitted into the container opening 20, the 
IS inner seal projection 12 contacts the inner peripheral 
surface 20a of the container opening 20 without a gap, 
enabling the container opening 20 to be hennetlcaliy 
sealed. 

[0026] The protmding length of the inner seal projec- 
^ Hon 12 should be from 1 mm to 5 mm. The maximum 
outer diameter of the inner seal projection 12 should 
preferably be set to approximately equal to, or slightly 
larger than, the inner diameter of the container opening 
20, 

•25 [0027] An opening edge seal projection 1 3 that con- 
tacts the outer peripheral surface of the container open- 
ing 20, and an opening edge contacting projection 2a 
that contacts the opening edge 20b, are fomied on the 
inner surface of the top plate 2. 

30 [0028] Tabs 11 are provided on the inner face of the 
TE ring section 9. Tabs 11 are a plurality of thin plate- 
II ke clipping means for preventing the movement of the 
TE ring section 9 by clipping with the container when the 
cap 1 Is disconnected. The tabs 11 are plate-like and 

35 are able to rise and fall. 

[0029] Athreaded section 1 0 is provided on the inner 
peripheral surface of the main section 8, and engages 
with a threaded section 22 that is provided in the outer 
periphery of the container opening 20. 

40 [0030] The circumferential direction forming angle of 
the threaded section 1 0 from its top edge 1 Da to its bot- 
tom edge 1 0b should be from 600 Q to 720 Q (preferably 
from 640 Q to 720 Q, and ideally from 680 o to 720 o), 
[0031 ] In the example shown here, thecircumferentlal 

45 direction forming angle of the threaded section 1 0 Is ap- 
proximately 720 Q (approximately two times the circum- 
ference). 

[0032] Incidentally, In this invention, the circumferen- 
tial direction forming angle of the threaded section 10 

so can be from 600 o to 760 Q (preferably from 600 Q to 
800 Q, and ideally from 600 o to 840 Q). 
[0033] When the circumferential direction forming an- 
gle of the threaded section 1 0 is less than this range, 
the strength of the threaded section 10 inclines In the 

55 circumferential direction, and consequently, when the 
internal pressure rises in the container which the cap 1 
is attached to, the weaker threaded section 1 0 (the sec- 
tion fonning one step) will not engage adequately with 
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the thread 22 of the container opening 20, making the 
cap 1 unable to be attached properly and potentially re- 
ducing its heimetlcity. 

[0034] Furthermore, since the strength of the thread- 
ed section 1 0 Inclines in the circumferential direction, at s 
the time of molding, and particularly at the time of peel- 
ing away the mold for inner surface from the cap 1 , the 
cap 1 may become tilted with respect to the mold for 
inner surface, applying an excessive force against part 
of the threaded section 1 0 and making this part likely to io 
deform. 

[0035] When the circumferential direction forming an- 
gle exceeds the above range, at a time of high pressure 
inside the container, the strength of the threaded section 
1 0 Inclines in the circumferential direction, whereby the is 
threaded section 1 0 and the threaded section 22 do not 
engage adequately, which may reduce hermeticity. 
[0036] Furthermore, at the time of molding, and par- 
ticularly at the time of peeling away the mold for Inner 
surface from the cap 1, an excessive force applies 20 
against part of the threaded section 10, making this part 
of the threaded section 10 likely to defonn. Since the 
circumferential direction forming angle of the threaded 
section lOincreases, It becomes troublesome to discon- 
nect the cap 1 . 25 
[0037] The threaded section 1 0 is divided into a plu- 
rality of divided threaded sections 15 in Its lengthwise 
direction. 

[0038] Divided sections 14 are provided at nearly 
equal intervals in the circumferential direction. so 
[0039] The circumferential direction forming angle of 
the divided sections 14 should be greater than 45 Q, 
since this increases the strength ofthe divided threaded 
sections 15 and makes it possible to prevent defonning 
at the time of molding. When the circumferential direc- ss 
tlon forming angle is less than the above range, the 
strength of the divided th readed sections 1 S decreases, 
and, at the time of molding, and particularly at the time 
of peeling away the mold for inner surface from the cap 
1 , the mold may deform the divided threaded sections ^0 
15. 

[0040] in the example shown here, the divided sec- 
tions 1 4 are provided at approximately every 60 fi in the 
circumferential direction. 

[0041] The interval between the divided sections 14 4S 
in the circumferential direction should preferably be no 
greater than 90S. When the circumferential direction in- 
terval exceeds this, at the time of molding, and particu- 
larly at the time of peeling away the mold for inner sur- 
face from the cap 1 , the mold applies an excessive force so 
to the threaded section 1 0 making it likely to deform. 
[0042] As shown in Fig. 1 , the divided threaded sec- 
tion 15b, which is immediately below the divided thread- 
ed section 15a at the nearest position to the top plate 2 
(the highest position), and the divided threaded section ss 
15d, which is immediately above the divided threaded 
section 15c at the farthest position from the top plate 2 
(the lowest position), should be formed continuously 



without being divided. 

[0043] In other words, the ends of the divided thread- 
ed sections 15b and 15d should be connected by a con- 
necting section 1 6. 

[0044] In this invention, the divided threaded sections 
15b and 15d may be divided instead. 
[0045] As shown in Fig. 2B, the fonnation angle A of 
the top surface of the threaded section 1 0 with respect 
to the horizontal face (the face parallel to the top plate 
2) should be from 20 Q to 45 Q (preferably from 20 o to 
30 e). By setting the fonnation angle A within the above 
range, the contact area between the top surface of the 
threaded section 10 and the bottom surface of the 
threaded section 22 can be made larger. 
[0046] Generally, when a large force is additionally 
applied in the tightening direction after tightening the 
cap to the container opening, the cylindrical section is 
liable to defomn in the expanding radial direction along 
the bottom surface of the thread. 
[0047] To prevent this, in this cap 1 , the formation an- 
gle A is set within the above range, thereby increasing 
the contact area between thetop surface ofthe threaded 
section 1 0 and the bottom surface of the threaded sec- 
tion 22 so that, even when a largeforce is applied In the 
tightening direction, it is possible to prevent a frictlonal 
force increasing between the threaded sections 10 and 
22, and prevent the cylindrical section 3 from deforming 
in the expanding radial direction. 
[0048] When the formation angle A is below the above 
range, at thetime of molding, and particularly at thetime 
of peeling away the mold for inner surface from the cap 
1 , a large force is applied to the threaded section 10 
making deformation likely. 

[0049] When the fonnation angle A is greater than the 
above range, in the case where a large force is addition- 
ally applied In the tlghtenfcig direction aftertightening the 
cap to the container opening, or the case where the 
pressure inside the container has risen, the cylindrical 
section 3 is liable to defonn In the expanding radial di- 
rection along the bottom surface of the thread 22. 
[0050] Subsequently, the operation ofthe cap 1 when 
attaching It to the container opening 20 will be explained. 
[0051] As shown in Fig. 2B, when the cap 1 is wound 
and tightened around the container opening 20, the in- 
ner seal projection 12 fits into the container opening 20 
and contacts the inner peripheral surface 20a ofthe con- 
tainer opening 20 without a gap 
[0052] At the stage where the opening edge 20b of 
the container opening 20 has reached the projection 2a 
of the top plate 2, the entire length of the threaded sec- 
tion 10 from the top edge 10a to the bottom edge 10b 
contacts the threaded section 22 from below (see the 
state shown in Fig. 2B). 

[0053] In this state, the threaded section 22 causes a 
downward (diagonally downward) resisting force to act 
against the threaded section 10. 
[0054] In thiscap 1 , since the circumferential direction 
forming angle of the threaded section 10 is from 600 Q 
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to 720 o, the force applied by the threaded section 22 
to the threaded section 10 acts evenly throughout a wide 
area In the cap circumferential direction. 
[0055] For example, as shown in Fig. 2B, since the 
circumferential direction forming angle of the threaded s 
section 1 0 is approximately 720 (approximately twice 
the circumference), the resisting force acting on the 
threaded section 10 is even nearly all the way around 
the perimeter 

[0056] in manufacturing the cap 1 , a synthetic resin 'o 
material is generally pressure-molded by using metal 
molds for outer surface and inner surface, the molded 
cap 1 being removed from the mold for outer surface, 
and the moid for Inner surface can be peeled away from 
the cap 1 . 15 
[0057] A metal mold having the sanne shape as the 
Inner surface of the cap 1 is used as the mold for Inner 
surface, in this metal moid for inner surface, a threaded 
section formation groove is fonned along the shape of 
the threaded section 10. 20 
[0058] When peeling the mold for Inner surface from 
the cap 1 , thethreaded section formation groove applies 
a force against the threaded section 1 0 In the peeling 
direction. 

[0059] inthiscapl.sincethecircumferentialdirectlon 25 
forming angle of the threaded section 10 is from 6002 
to 720 Q, the force applied by the mold for Inner surface 
against the threaded section 10 acts evenly throughout 
a wide area in the cap circumferential direction. 
[0060] In the example shown in Fig. 2B, siiioe the cir- 30 
cumferentlal direction forming angle of the threaded 
section 1 0 is approximately 720 fi (approximately twice 
the circumference), the force acting on the threaded 
section 1 0 is even nearly all the way around the perim- 
eter, i,^ 35 
[0061] When the cap 1 , which has been attached to 
the container opening 20, is rotated in the disconnecting 
direction, the great number of tabs 11 that are provided 
on the inner surface of the TE ring section 9 clip to the 
container opening 20, mal<ing the main section 8 of the 40 
cap body 4 rise as the cap 1 is rotated and stopping the 
TE ring section 9 from moving upwards. Consequently, 
an expanding force acts on the bridges 7 that are con- 
necting the cap main section 8 to the TE ring section 9, 
thereby breaicing the bridges?, cutting away the TE ring 45 
section 9 from the main section 8, and opening the cap 
1. 

[0062] In the cap 1 of this embodiment, the circumfer- 
ential direction forming angle of the threaded section 1 0 
is from 600 e to 720 e, and the threaded section 1 0 is so 
divided Into a plurality of divided threaded sections 15 
at the divided sections 1 4, the divided sections 1 4 being 
provided at nearly equal intervals in the circumferential 
direction; therefore, the strength of the threaded section 
10 is made uniform In the circumferential direction, and ss 
the resisting force applied to the threaded section 1 0 by 
the threaded section 22 can be made to act evenly 
throughout a wide area in the circunrrferentiai direction. 



[0063] As a consequence, when a contalnerwhich the 
cap 1 Is attached to has high Internal pressure (e.g. I 
when the cap 1 has been attached to a container filled t 
with a fizzy beverage, or when, after disconnecting the 5 
cap 1 and then reattaching It, the contained liquid has 4 
fermented, and other such cases), the engaging state 
between the threaded section 1 0 and the threaded sec- 
tion 22 can be prevented from locally deteriorating. J 
[0064] Therefore, the cap 1 can be kept property at- f 
tached, preventing Its hemieticity from decreasing. i 
[0065] Furthermore, since the strength of the thread- i 
ed section 1 0 can be made uniform in theclrcumferential t 
direction, at the time of molding, and particularly at the 
time of peeling away the metal mold for Inner surface ^ 
from the cap 1 , the mold for inner surface can be pre- 
vented from becoming tilted with respect to the cap 1 , i 
and the force applied against the threaded section 1 0 in | 
the peeling direction by the threaded section formation 1 
groove can be made to act evenly in a wide area in the 3 
cap circumferential direction. I 
[0066] For these reasons, the force in the peeling di- t. 
rection can be prevented from acting greatly on the cap t 
locally, preventingthethreadedsection lOfrom deform- 5 
Ing. I 
[0067] Therefore, reduction in hemneticity caused by 1 
this deforming can be prevented. 

[0068] Furthennore, since the divided threaded sec- i 
tlon 1 5b, which Is Immediately below the divided thread- J 
ed section 1 5a at the nearest position to the top plate 2 j 
(the highest position), and the divided threaded section 
15d, which is immediately above the divided threaded 
section 1 5c at the farthest position from the top plate 2 
(the lowest position), are fonned continuously, the fol- 
lowing effects can be obtained. 
[0069] At the cylindrical section 3 near the section 
where the divided threaded section 15c, which is at the 
lowest position, and the divided threaded section 15d, 
wrtilch is immediately above it, are fonned, there is a long 
distancefrom the top plate2to the divided threaded sec- 
tion 15d. 

[0070] Since the cylindrical section 3 at this section 
has a large section that does not engage with thethread- 
ed section 22 (the section from the top plate 2 to the 
divided threaded section 15d), when the internal pres- 
sure of the container, which the cap 1 is attached to, has 
increased, it is easy to expand and deform in the ex- 
panding radial direction. 

[0071] On the other hand, at the cylindrical section 3 

near the section where the divided threaded section 

1Sa, which Is at the highest position, and the divided 

threaded section 15b,whlch is immediately below it, are 7 

formed, the section that does not engage with the i 

threaded section 22 (the section from the top plate 2 to \ 

the divided threaded section 15a) is small; consequent- J 

ly, even when the internal pressure of the container, 

which the cap 1 is attached to, has Increased, it is un- j 

likely to expand and defomi in the expanding radial di- | 

rection. ] 
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[0072] In the cap 1 , since the divided threaded section 
15d is formed continuously to the divided threaded sec- 
tion 15b that Is formed in the cylindrical section 3 at the 
section which does not easily deform, it is not easy to 
move the divided threaded section 1 5d in the expanding 
radial direction, enabling the cylindrical section 3 near 
the section where the divided threaded section 15d is 
formed to be prevented from expanding and deforming. 
[0073] Therefore, even when the pressure inside the 
container which the cap 1 has been attached to has in- 
creased, the cap 1 can be kept properly attached, pre- 
venting its hermeticityfrom decreasing, 
[0074] Fig. 3 shows a second embodiment of the syn- 
thetic resin cap of this invention, the synthetic resin cap 
31 shown here comprising a circular inner seal projec- 
tion 32, which fits into the container opening 20, and a 
circular opening edge seal projection 33, which contacts 
the opening edge 20b of the container opening 20 (In 
particular the outer peripheral edge 20c), the inner seal 
projection 32 and the opening edge seal projection 33 
being formed on the inner surface of the top plate 2 of 
cap body and protruding downward from it. 
[0075] Preferably, the diameter of the inner seal pro- 
jection 32 gradually increases in the protruding direction 
(downward), so that the cuter diameter of its maximum 
outer diameter section 32a is greater than the inner di- 
ameter of the container opening 20. 
[0076] The open Ing edge seal projection 33 seals the 
opening edge 20b of the container opening 20 (particu- 
larly the outer peripheral section 20c), and has an erect 
cylindrical section 33a, which extends nearly vertically 
downward from the inner surface of the top plate 2, and 
a sl<irt-like expanding cylindrical section 33b, which wid- 
ens in diameter downwards from the bottom edge of the 
erect cylindrical section 33a. 

[0077] The projection length of the opening edgeseal 
projection 33 should be from 1 mm to 4 mm (preferably 
from 1 .5 mm to 3 mm). 

[0078] The length of the erect cylindrical section 33a 
should be from 0.5 mm to 3 mm (preferably from 1 mm 
to 2 mm), and Its thicl<n6ss should be from 0.1 mm to 1 
mm (preferably from 0.2 mm to 0.5 mm). 
[0079] The length of the expanding cyiindrical section 
33b should be from 0.5 mm to 3 mm (preferably from 1 
mm to 2 mm), and its thlci<ness should be set greater 
than the thicltness of the erect cylindrical section 33a, 
more specifically, from 0.2 mm to 1 .5 mm (preferably 
from 0.4 mm to 1 mm). 

[0080] The gradient angle of the expanding cyiindrical 
section 33b with respect to the vertical direction should 
be from 20 o to 60 B. 

[0081] The opening edge seal projection 33 is capa- 
ble of bending and defomiing In the expanding radial 
direction at the base section 33c of the erect cylindrical 
section 33a. 

[0082] The Inner diameter of the erect cylindrical sec- 
tion 33a is set smaller than the outer diameter of the 
container opening 20. 



[0083] The diameter of the bottom edge 33d of tlie ex- 
panding cylindrical section 33b should be set largerthan 
the outer diameter of the container opening 20. 
[0084] A positioning protrusion 34 is provided on the 
s top plate 2, and contacts the opening edge 20b of the 
container opening 20. 

[0085] The positioning protrusion 34 is provided In or- 
der to Iceep the distance between the top plate 2 and the 
opening edge 20b approximately constant, and to keep 
10 the wind tightening angle approximately constant when 
attaching the cap; therefore, the positioning protrusion 
34 Is substantialiy rectangular in cross-section and pro- 
trudes downwards. 

[0086] The positioning protrusion 34 is formed in a 
1S single piece with the Inner seal projection 32 on the outer 
surface side thereof. 

[0087] The positioning protrusion 34 is provided at a 
position where Its bottom face 34a will contactthe open- 
ing edge 20b when the cap 31 is attached to the con- 
20 tainer opening 20. 

[0088] Next, the operation of the cap 31 when it is at- 
tached to the container opening 20 will be explained with 
reference to Figs. 3 to 5. 

[0089] As shown in Figs. 3 and 4, when the cap 31 is 

25 wound and tightened around the container opening 20, 
the Inner seal projection 32 fits into the container open- 
ing 20 and contacts the Inner peripheral surface 20a of 
the container opening 20 without a gap. 
[0090] In compliance with the rotation of the cap 31 , 

30 the outer peripheral section 20c of the opening edge 20b 
of the container opening 20 contacts the inner surface 
of the expanding cylindrical section 33b of the opening 
edge seal projection 33, applying an upward force 
against It (see Fig. 3). 

35 [0091] As a result of the application of the upward 
force of the container opening 20 against the expanding 
cylindrical section 33b, a force In the expanding radial 
direction Is applied against the opening edge seal pro- 
jection 33, whereby the opening edgeseal projection 33 

■io bends and deforms at its base 33c in the expanding ra- 
dial direction. 

[0092] As shown in Fig. 5, when the cap 31 is further 
rotated, the container opening 20 causes the opening 
edge seal projection 33 to bends and defonn further in 
45 the expanding radial direction, and the tip 33e contacts 
the cap body 4. 

[0093] In this state, the outer peripheral section 20c 
of the opening edge 20b applies a diagonally upward 
pressing force against the erect cylindrical section 33a, 

so and in addition, the cap body 4 applies a diagonally 
downward resisting force against the expanding cylin- 
drical section 33b, whereby the opening edge seal pro- 
jection 33 slightly bends and deforms in the midsection 
of the long direction so as to jut outward. 

55 [0094] Consequently, the opening edge seal projec- 
tion 33 bends and defomis outwardly at the base 33c, 
and bends and deforms outwardly at the midsection of 
the long direction. 
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[0095] Therefore, the elastic restoring force pushes 
the opening edge seal projection 33 against the outer 
peripheral section 20c so that the opening edge seal 
projection 33 contacts the outer peripheral section 20c 
withoutagap, therebysealingthecontalneropenlng20, s 
[0096] At this time, since the opening edge seal pro- 
jection 33 does not contact the entire opening edge 20b 
but only a narrow area inciuding the outer peripheral 
section 20c, the force applied against the opening edge 
20b by the opening edge seal projection 33 is concen- io 
trated near the outer peripheral section 20c. 
[0097] In the state shown In Fig. 5, the opening edge 
20b of the container opening 20 is contacting the bottom 
surface 34a of the positioning protrusion 34. 
[0098] This positions the height of the cap 31 with re- is 
spect to the opening edge 20b, and obtains a predeter- 
mined distance between the top plate 2 and the opening 
edge 20b. 

[0099] Consequently, the defomiation amount of the 
opening edge seal projection 33 reaches a predeter- 20 
mined value, and so does the pressing force of the open- 
ing edge seal projection 33 against the opening edge 
20b. 

[0100] By the above steps, the cap 31 Is attached to 
the container opening 20. 25 
[0101] In this invention, the container can befilled with 
a beverage such as fruit juice, tea, coffee, and the like, 
so that by attaching the cap 31 to the container opening 
20 it is possible to obtain a container-filled beverage. 

30 

IMDUSTRIAL APPLICABiLITY 

[01 02] As described above, according to the synthetic 
resin cap of this invention, the circumferential direction 
forming angisvof the threaded section is from 600 a to 35 
720 Q, the threaded section is divided into a plurality of 
divided threaded sections at the divided sections, and 
the divided sections are provided at neaiiy equal inter- 
vals in the circumferential direction; therefore, the 
strength of the threaded section is made uniform in the 40 
circumferential direction, and the resisting force applied 
to the threaded section by the threaded section of the 
container opening can be madeto act evenly throughout 
a wide area in the circumferential direction. 
[0103] As a consequence, when the container, which 45 
the cap is attached to, has high internal pressure (e.g. 
when the cap has been attached to a containerfilled with 
a fizzy beverage, or when, after disconnecting the cap 
and then reattaching it, the contained liquid has ferment- 
ed, and other such cases) , the engaging state between so 
the threaded sections can be prevented from locally de- 
teriorating. 

[0104] Therefore, the cap can be kept properly at- 
tached, preventing its hermeticlty from decreasing. 
[0105] Furthermore, since the strength of the thread- ss 
ed section can be made uniform in tlie circumferential 
direction, at the time of molding, and particularly at the 
time of peeling away the metal mold for inner surface 



from the cap, the mold for inner surface can be prevent- 
ed from becoming tilted with respect to the cap, and the 
force applied against the threaded section in the peeling 
direction by the threaded section formation groove can 
be made to act evenly In a wide area in the cap circum- 
ferential direction. 

[01 06] For these reasons, the force in the peeling di- 
rection can be prevented from acting greatly on the cap 
locally, preventing the threaded section from deforming. 
[0107] Therefore, reduction in hemieticity caused by 
this deforming can be prevented. 
[0108] Furthermore, since the divided threaded sec- 
tion, which is immediately below the divided threaded 
section at the nearest position to the top plate, and the 
divided threaded section, which is immediately above 
thedivided threaded section at thefarthest position from 
the top piate, are formed continuously, even when the 
pressure Inside the container which the cap has been 
attached to has increased, the cylindrical section can be 
prevented from expanding and deforming. 
[0109] Therefore, the cap can be kept properly at- 
tached, preventing Its hemieticity from decreasing. 



Claims 

1 . A synthetic resin cap comprising a cap body and a 
circular Inner seal projection, 

the cap body having a top piate and a cylin- 
drical section extending downward fi-om the periph- 
ery thereof, and a threaded section that engages 
with a thread of the container opening Is formed in 
the Inner peripheral surface of the cylindrlcai sec- 
tion, 

the inner seal projection formed on the inner 
surface of the top plate and fits into a container 
opening, 

characterized in that the circumferential di- 
rection forming angle ofthe threaded section is from 
600 & to 720 S, and the threaded section Is divided 
into a plurality of divided threaded sections at divid- 
ed sections; and the divided sections are provided 
at nearly equal intervals in the circumferential direc- 



2. The synthetic resin cap according to Claim 1 , char- 
acterized in that the divided threaded section, 
which is immediately below the divided threaded 
section at the nearest position to the top piate, and 
the divided threaded section, which Is immediately 
above the divided threaded section at the farthest 
position from the top plate, are formed continuously 

3. The synthetic resin cap according to Claims 1 , char- 
acterized in that a circular opening seal projection 
that contacts an opening edge of the container 
opening is formed on the top plate, and, when the 
synthetic resin cap is attached to the container 
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opening, the opening edge seal projection is made 
able to bend and be deformed in the expanding ra- 
dial direction until it contacts the cap body. 

4. A closing device connprising a container and a syn- s 
thetic resin cap that is fitted into an opening of the 
container, 

the synthetic resin cap has a cap body and a 
circular inner seal projection, 

the cap body having a top plate and a cylin- »o 
drical section extending downward from the periph- 
ery thereof, and a threaded section that engages 
with a thread of the container opening is formed in 
the inner peripheral surface of the cyiindricai sec- 
tion, IS 

the inner seal projection fonned on the inner 
surface of the top plate and fits into a container 
opening, 

characterized in that the threaded section 
having a circumferential direction forming angle of so 
from 600 o to 720 2, and being divided Into a plu- 
rality of divided threaded sections at divided sec- 
tions; the divided sections being provided at nearly 
equal intervals in the circumferential direction. 

25 

5. A container-filled beverage in which a beverage is 
filled inside a closing device provided with a con- 
tainer and a synthetic resin cap, 

the synthetic resin cap has a cap body and a 
circular inner seal projection, so 

the cap body having a top plate and a cylin- 
drical section extending downward from the periph- 
ery thereof, and a threaded section that engages 
with a thread of the container opening Is fonned in 
the inner peripheral surface of the cylindrical sec- 35 
tion, 

the inner seal projection fonned on the inner 
surface of the top plate and fits into a container 
opening, 

characterized in that the threaded section 40 
having a circumferential direction forming angle of 
from 600 Q to 720 6, and being divided into a plu- 
rality of divided threaded sections at divided sec- 
tions; the divided sections being provided at nearly 
equal intervals in the circumferential direction. 45 
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FIG. 1 
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FIG. 2A 




FIG. 2B 
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FIG. 4 
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